Densitometer traces of gels in which BBMV R N A (prepared by either technique) had been electrophoresed, showed four peaks (Fig. I) , a pattern similar to that obtained by Fowlks & Young (197o) . The mol. wt. of the four species (I, z, 3 and 4), estimated by comparison of their mobilities with those of the RNA species of BMV (Lane & Kaesberg, 1970 , CCMV (Bancroft, 1971 ) and alfalfa mosaic virus, were I-1O, 1-o3, 0.90 and o.36 x lO 6 respectively.
When BBMV was centrifuged to equilibrium in CsCI it formed the two bands ( Fig. z) as described by Aronson & Bancroft (i962) at densities of 1"363 and 1"355 g/cm 8. These two bands could be separated on preparative CsCI gradients (Fig. 3a) . Various fractions were checked by analytical sedimentation in CsC1 (Fig. 3b to f ) which showed that fractions below number 22 contained no detectable light component and those above number 37 had no detectable heavy component. Infectivity assays (Table I) suggested that the specific infectivity of virus from the most widely separated fractions was less than that of the mixture of the bands.
Initial acrylamide gel analyses of the RNA from the CsC1 fractions indicated a complex situation, with at least one band which was not found in unfractionated virus. This new R N A species (IA), with an estimated tool. wt. of I'~5 × lO 6 was found mainly in fractions from the lower part of the gradient (t3, I4, I5 and zo) together with bands I and 4. However electrophoresis of the R N A from these fractions in gels containing 4 N-urea showed that they contained predominantly R N A species t and 4 and that rA was probably a different conformation of species 1. Similarly, from fractions from the top of the gradient (3 I, 35, 37 and 42) R N A species z was found to have a configurational form which migrated at the same rate as species 1, a situation previously reported for BMV-RNA (Lane & Kaesberg, 197I) .
It can be seen from Fig. 4 that, as with BMV (Lane & Kaesberg, 1971 ) and CCMV (Bancroft & Flack, i972) , the density heterogeneity of BBMV was associated with differences in size of R N A species in the virus particles. The particles in the more dense nucleoprotein component of BBMV contain either RNA species I (Fig. 4a) pieces of R N A species 4 (Fig. 4d) ; those in the less dense band contain R N A species 2 (Fig. 4b) . Unlike BMV and CCMV, the distribution o f R N A species 3 (Fig. 4c) did not appear to be related to any specific zone in the gradient. Supporting evidence for the relationship between banding density of the nucleoprotein and the distribution of R N A species was obtained in an experiment in which proportions of heavy and light components (estimated from Schlieren p h o t o g r a p h s of analytical CsC1
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gradients) and of RNA species (areas under peaks of gel traces) were measured on BBMV prepared 5, and 25 days after infection. The virus prepared 5 days after infection had a ratio of heavy to light components of I :040 and of RNA species I + 4 to RNA species 2 of I :0.64; 25 days after infection the ratio of heavy to light components was I : 1.52 and of RNA species I + 4 to RNA species 2 was r : 1.39.
For infectivity assays, the RNA species from CsCl gradient fractionated virus were separated on gels. After staining for 30 s in 0.1 % toluidine blue o in I % acetic acid, the gels were washed in distilled water for r to 2 h and the partially stained bands were sliced out with razor blades and pooled according to species. RNA was recovered from the gel slices by pushing them through hypodermic syringes together with 2 m10.1 M -N~C I in Peacock & Dingman (1967) electrophoresis buffer to which was added 0.1 ml bentonite (4 mg), 0.1 m1 10 % (w/v) SDS and 2 ml phenol containing 10 % (v/v) m-cresol and 0.1 % (wlv) 8-hydroxyquinoline. The emulsions were broken by centrifuging at low speed, the supernatant fluids were washed with diethyl ether and the ether removed with nitrogen gas. Samples were used either directly or were stored at -15 OC. Local lesion assays were made on half leaves of Chenopodium hybridurn comparing all possible combinations of three components with 
Properties of broad bean mottle virus (BBMV), brome mosaic virus (BMV), cowpea chIorotic mottle virus (CCMV) and h)brM virus ~
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Short communications mixtures of the four components ( Table 2 ). The omission of either RNA species ~ or 2 caused a marked reduction in lesion number whereas omission of species 3 and 4 caused a slight increase in lesion number. This suggests that RNA species I and 2 are required for infection which is in contrast to the situation in BMV and CCMV where species I, 2 and 3 are needed for infection (Lane & Kaesberg, I97I; Bancroft & Hack, 2972) . In these two viruses, RNA species 3 is usually present in amounts similar to those of species ~ and 2 whereas with BBMV ( Fig. t) the amount of species 3 was always much less than those of species I and 2. The CsC1 banding pattern and the distribution of RNA species of BBMV are similar in some respects to those of a' hybrid' virus made from BMV and CCMV (Bancroft, J 972) (Table 3 )-The minor RNA peak of the 'hybrid' virus (tool. wt. o'9 × ~ 06) was regarded as being a degradation product and it is possible that BBMV-RNA species 3 might also be such. However, Bancroft (I972) inferred that, with the 'hybrid' virus, the CCMV-RNA component 3 which directed coat protein synthesis could not be detected on acrylamide gels. In the light of this, it is impossible to say that BBMV does not have a third RNA component which is necessary for infection. Kodama & Bancroft (r964) suggested on the basis of labelling experiments that the small RNA (soS) of BBMV was a degradation product of the larger RNA. This suggestion was supported in the experiment comparing the distribution of RNA species in virus prepared 5 and 25 days after infection when it was found that the ratio of amount of species I to species 4 was ~ :o'o5 in the 5-day sample and I :o.3o in the 25-day sample.
The data presented above show that BBMV resembles the other two members of its group in sedimenting as a single component but which is revealed to be multicomponent on eentrifugation in CsC1. Serological tests, however, indicate that it is less closely related to the other two viruses than they are to each other (Scott & Slack, I97I) and it possibly differs from them in the division of its genome.
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